Background: Among the elderly, the rate of complications resulting from malnutrition is high. A mini nutritional assessment short-form (MNA-SF) was confirmed overseas to identify malnutrition and predict clinical outcomes. This study aimed to evaluate the MNA-SF usefulness in Japanese small-sized hospital.
Introduction Background
As the elderly population increases in Japan, there is also a concomitant increase of hospitalized patients who may also have various disease and disabilities.
This combination of age and comorbidity may cause difficulty in coordinating the timely discharge from the hospital back to the patient's home. Among the aged, the rate of nutritional deficiency is increasingly common, and the relationship with malnutrition and the clinical outcomes is important to identify. 1 There are various ways of assessing nutritional status, the Mini Nutritional Assessment (MNA) is a nutritional assessment tool that was developed for the elderly and which is an 18-item interview. The assessment has identified independent predictictors such as mortality rate, the number of days being hospitalized, and the period of stay in a facility. 2, 3 This assessment requires 10-15 minutes, so it is difficult to do this on a daily basis in a busy hospital facility. Instead, a Mini
Nutritional Assessment Short-Form (MNA-SF) was developed as a simplified assessment without the sensitivity deterioration of discovering nutritional deficiency, and with no special measurement device being required. It is possible to implement this test in three minutes and with the correlation to the standard MNA being strong (correlation coefficient; r = 0.945). 4 When the MNA-SF is conducted, patients checked with declined food intake, weight loss, nutritional status (Body Mass Index or Calf Circumference, if body weight is not available), mobility, neuropsychological problems (dementia or depression), acute disease or mental stress on a scale of zero to three, the total score can be categorized into one of three groups namely: "normal nutritional status", "at risk" of malnutrition, and "malnourished." The clinical outcome predictability of the MNA-SF itself is currently being verified in the world, whereas domestically, the MNA-SF had been studied the relationship with the number of days of hospitalization and the activities of daily living improvement in a university hospital, 5 the relationship with rehabilitation outcome at a convalescent rehabilitation ward, 6 the relationship with mortality rate and the number of days in hospital and the hospital discharge rate among very elderly aged more than 85 years old at department of general emergencies in mid-sized general hospital. 7 However, no study has directly reviewed the clinical outcome and nutritional status among all hospitalized patients, which does not differentiate by age and disease at general internal ward in small scale hospitals, which assume 70% of our nation's hospital. 8 
Objective
This study was focused on small-sized hospitals with general internal medicine wards which were not subspecialized, with the target being the patients' nutritional assessment at time of hospitalization using the MNA-SF and clarifying the clinical outcome of the relationship to mortality rate during hospitalization and number of days in hospital. Simultaneously, the ability to carry out the nutritional assessment of the MNA-SF at Japanese busy clinical sites on a daily basis was also evaluated.
Methods

Study design
We investigated prospective cohort study, which included inpatients of general internal medicine at our hospital. We measured their nutritional status on admission as exposure factors, and then conducted a follow-up survey to observe outcomes such as mortality and complications during hospitalization.
We also investigated whether it was possible to apply the usefulness and convenience of this measurement system to small-sized Japanese hospitals which have differences in both system and patient type from foreign hospitals.
Setting
Study location: The study was carried out in the Kin-ikyo Sapporo Hospital, on the general internal medicine ward. This hospital is located in Sapporo City in Hokkaido, Japan and the ward has 30 medical beds out of a total of 150, which cares for acute internal medical conditions; one nurse oversees 10 patients with there being no specialized internal medicine wards and with the doctors being general internists from staff The follow-up survey was carried out when the patient left the hospital either when relocated at another institution or at their home or upon their death.
Follow-up after discharge was not conducted.
Participants
Inclusion criteria: All consecutive patients who were admitted to the general internal medicine ward were included in the study within the above mentioned date interval.
Exclusion criteria: Patients who were considered to be admitted for short-term medical examinations were excluded. This study is designed to detect high risk patient, but these patients didn't have death or complication between previous one year, therefore this exclusion criteria is not have much influence on study interpretation.
Sampling methods: Patient's were entered into the study weekly via a patient electronic chart. In order to avoid missing the registration of cases who were discharged from the ward within one week of admission, a reference was made about the patient's admission on a dedicated ledger.
Variables
Exposure Factor: MNA-SF At the time of patient registration, the patients were entered on to the electronic chart and the "MNA-SF the most recent after hospitalization was adopted. For statistical analysis, the result of three categories including "normal nutritional status", "at risk", and "malnourished," was based on the total score. The scores of each item were not assessed because the purpose was to determine if the simple assessment of three groups was effective or not.
A "MNA-SF template" was created on the electronic chart including assessment of each item with judgment criteria. When information was entered into the template, a total score was automatically calculated and displayed. Baseline cut-off values for the MNA-SF were 12-14 for "normal nutritional status", 8-11 for "at risk", and 0-7 for "malnourished," respectively. when they occurred during the hospitalization. Organ failure, included acute heart failure, acute exacerbations of chronic heart failure, acute exacerbation of chronic obstructive pulmonary disease, asthmatic attack, acute kidney injury, acute exacerbation of chronic kidney disease, and liver failure. With regard to infectious disease and organ failure, if it did not satisfy the diagnostic criteria for each disease, the reason for the diagnosis and the differential diagnosis from the discharge summary was taken into consideration, and finally the attending physician's clinical judgment was adopted. Delirium was diagnosed with the Confusion Assessment Method (CAM), but finally, the clinical judgment of the attending physician was adopted. All falls were recorded on an incident report by the nurse. Diagnosis of malignancy had exclusions including when there was an admission for examination when the cancer was diagnosed in the outpatient clinic; only cases for which examinations were undertaken for causes of symptoms leading to a diagnosis of cancer or when a cancer was identified upon examination for other reasons were registered. Cancer was confirmed either histopathologically, or when in cases that the patient was too unwell to have a biopsy, via imaging modalities e.g. computed tomography scans. When oral intake was not possible after admission, the outcome occurrence date was determined at that date when the fasting state began or when the patient had to be maintained by naso-gastric tube insertion, percutaneous endoscopic gastrostomy tube insertion, or when total parenteral nutrition was began.
Secondary Outcomes: Number of days in hospital and rate of discharge to home Days in hospital were extracted from the electronic chart. With regard to the rate of discharge to home or elsewhere, the destination to where the patient was discharged to was confirmed from the summary and the patient referral document. This information was verified by the attending physician.
Confounding factor: Background of the patients, index of nutritional status at time of admission for other than MNA-SF, purpose of hospitalization
The patients' backgrounds such as age and gender were extracted from electronic chart. Height, weight, BMI, serum albumin, total lymphocyte count, and C-reactive protein, which are indexes of nutritional status on admission other than MNA-SF were also extracted from electronic chart, if measured within one week after hospitalization. As for infectious disease, organ disorder, metabolic disease, admission for detailed examination, rehabilitation, others, as soon as the time of hospitalization was determined, referring to information before admission such as outpatient chart and referral form.
Others: Consideration of practicality The executing rate of nutritional information gathering and the approximate time spent for fulfilling the MNA-SF template was also recorded.
Countermeasure of bias
Selection bias was not considered to be an issue because our hospitalized patients were studied to see if they matched previous larger cohort study outcomes.
With respect to information bias, there were no issues regarding disclosure, since all cases were measured exposure factors within one week of admission. As this study was not able to be blinded, it is possible that more complications were reported in malnourished patients. The impact of this was minimal due to the fact that information was extracted from the electronic chart and deviations in diagnosis were confirmed through independent researcher and discussion with the attending physician.
Confounding factors were considered to be due to age, gender, the patient's nutritional status at the time of hospitalization, reason for hospitalization, extent of activities of daily living (ADL) and rehabilitation, nutritional intake. Multivariate analyses were used to assess age, gender and reason for hospitalization during the final analysis. The nutritional status other than MNA-SF was reported previously 9 having correlation with MNA-SF, so these were not builded in analysis. ADL, rehabilitation and nutritional intake at hospitalization were considered to have significant influence, but these information was got little, so we couldn't use in multivariate analyses. For major outcome analysis, the cumulative incidence of each group was calculated by dividing the new outcome occurrence number within the observation period by the total number in the observation group. For patients for which multiple events occurred, this was counted as one event. For incidence rate was calculated by dividing the new outcome occurrence number within the observation period by the total person-years. The unit of person-year method, it was determined so that the occurrence number for one month for our hospital ward could be understood sensuously and was set to be not person-year but 1000 person-day (Ü 30 beds © 30 days). Kaplan-Meier Law survival curves were generated in addition to the Log rank verification, and the survival periods were compared. Occurrences of complications were also cunducted multivariate analysis with the Cox proportional hazards regression analysis with respect to age, gender, and purpose of admission.
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Method of Statistical Analysis
For secondary outcome analysis, the numbers of days of hospitalization were analyzed by using the Welch verification method and the average value and standard deviation was calculated for the difference among the groups. With respect to the rate of discharge to home, the numerator was the number of individuals discharged to their homes and with the denominator determined as the total observation group number. The proportion was determined and for the difference between the groups, Fisher's exact test and Bonferroni's correction was performed.
The nutritional assessment implementation rate was assessed for how realistic it was by weight and height measurements and the proportion was determined by dividing these by the total observed individuals. The time spent on the MNA-SF assessment per patient, was the total time spent for the MNA-SF assessment divided by the total number of individuals.
Statistical analysis, was undertaken using Easy R (EZR version 1.22). 10 
Ethical Approval
This study was conducted in accordance with the Helsinki declaration and epidemiological study ethical guidelines and was given approval from the Kin-ikyo Sapporo Hospital Ethical Review Committee. No informed consent was sought from the individual patients or families because the collection of data was from usual information acquired during usual clinical practice. However, the study was advertised on the hospital's internet website giving an explanation of the study and allowing for patients to be withdrawn if necessary.
Patient data was protected by linkable anonymous access, and when data had defects, the information was referenced to the electronic chart and the attending physician. After the end of the study, certain information was destroyed to ensure protection of the patients' data.
Results
There were 200 patients admitted to the general medical ward during the study acquisition period.
177 patients were finally chosen to remain in the study after exclusions. There were no dropouts from the study.
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Participants' characteristics are shown in Table 1 . The patients' average age was 75.7 years and 58.2% were females. The average BMI was 21.9, and the average serum albumin value was 3.4 g/dl. The average period of stay in hospital was 17.5 days (median 13.0 days, minimum value 1.0 day, maximum value 71.0 days), and the rate of discharge from the hospital was 68.9%, and the mortality rate was 5.6%. The MNA-SF threegroup patients number was 23 (13%) in the "normal nutritional state" group, 64 (36%) in the "at risk" group, and 90 (51%) in the "malnourished" group, respectively. There was no difference among the three groups with sex and the purpose of hospitalization which included organ failure and others. There were significant differences with respect to age, BMI, and all laboratory data, and the purpose of admission which included infectious diseases, metabolic disease, for close inspection, rehabilitation.
The major outcomes including mortality and complications are shown in Table 2 . There were no deaths or complications in the "normal nutritional status" group. Whereas there were 1 and 9 deaths in the "at risk"
group and "malnourished" group, respectively (P = 0.045). The cumulative mortality rate was 0.02 and 0.1, respectively (relative risk 9.4, 95% confidence interval 0.8-49.2), and the mortality rate was 1.4 and 6.9 cases/ 1000 person-day (mortality rate difference 5.5 cases/ 1000 person-day, morality rate ratio 4.9 times). There were 13 complications in the "at risk" group and 39 in the "malnourished" group, respectively (P < 0.001).
The cumulative complications occurrence rate was 0.2 and 0.43, respectively (relative risk 2.1, 95% confidence interval 1.2-3.6), and the complications occurrence rate was 18.0 and 30.1 cases/1000 person-day (incidence rate difference 12.1 cases/1000
person-day, incidence rate ratio 1.7 times). The survival curves of the deaths and complications are shown each in Figure 1 and Figure 2 , respectively. There were no significant differences in death. There were significant differences seen for complications in univariate analysis (P = 0.003), but no significant differences seen in multivariate analysis. Figure 3 shows the outcome number of days of hospitalization and the rate of discharge to home. The average number of days in hospital for the "normal nutritional status" group, the "at risk" group, and the "malnourished" group was 11.1, 14.0, and 21.6 days (p < 0.001) respectively, and the discharge to home rate for each was 90.4, 84.4, and 53.3% (p < 0.001), respectively.
As for consideration of practicality, the rate of nutritional assessment implementation with weight measurement rate for other occupations was 96.9%, height and BMI measurement rate was 84.2%, and the MNA- 
Discussion
In general internal medicine ward of our small-sized hospital, there were numerous patients with an 'at risk' group and 'malnourished' group. Among the groups with malnutrition, there was a tendency of increased Complications: Total number of infectious disease, organ failure, delirium, falls, malignancies, oral intake decreased or absent ※ Comparison of "at risk" group and "malnutrition" group *Fisher exact probability screening Case/1000 person-day Ü case/30 beds © 30 days Ü case/hospital ward © month prolonged days in hospital and difficulty in discharging such patients back to their homes. It was determined that assessment could be done easily in short time. This result was consistent with previous similar studies.
In addition, compared with previous researches performed in Japan, this study shows usefulness of the MNA-SF in a small hospital, and among not high-aged patients.
Interpretation
In Japan's super-aged society in which the numbers of fragile and disabled elderly persons are increasing, it is important to be able to pick up high risk patients for complication and having potential problems for discharge. The MNA-SF was able to conduct in a short time, and it utilized information within the current scope of every day work, and it could be applied to all hospitalized patients despite their background, hospital, or disease.
The MNA-SF could potentially be incorporated into a
Comprehensive Geriatric Assessment (CGA) for assessment of all hospitalized patients in small-sized hospitals to determine prognostic information. In our hospital, based on these study results, all cases are assessed using the CGA and the MNA-SF to identify high risk groups, leading to targeted interventions.
However, whether prognostic improvement in malnourished patients can be achieved is currently uncertain and is this needs to be studied further.
Limitations
We couldn't indicated significant difference in Figure 1 and 2, but we confirm similar trends consistent with other larger studies. With regards to confounding factors, significant information was missing on the electronic charts for other variables such as the participants' socioeconomic status, the intervention of nutrition or rehabilitation, and therefore could not be analyzed. The required time for the MNA-SF calculation in our study is 6 minutes, that is longer than previous study, this is because the lack of dedicated staff for performing the assessment. The use of an automated calculation via routine assessment on admission by occupational staff other than physicians, led to a decreased burden of work.
Conclusion
In general internal medicine ward of small-sized hospital in the super-aged society of Japan, the application of the MNA-SF for the assessment of the nourishment states to evaluate clinical outcome is useful, and that such a test can be carried out in a quick and simple manner.
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